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Susceptibility-weighted imagingSusceptibility weighted imaging (SWI) is a new imaging modality for the detailed depiction of cerebral
venous hemodynamics. We report a case of a dural arteriovenous ﬁstula (dAVF) in which a symptomatic
intracranial hemorrhage occurred at the lesion site where previously performed SWI showed marked
hypointensity. Previous reports about SWI ﬁndings in patients with dAVF have focused on their correlations
with angiography and there has been no report mentioning the direct relationship of SWI ﬁnding and the risk
of dAVF bleeding. This case shows the possibility that SWI might be useful for estimating the bleeding risk.ral arteriovenous ﬁstula; MRI,
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Susceptibility-weighted imaging (SWI) is a magnetic resonance
imaging (MRI) technique that combines phase and magnitude signals
to produce high-resolution images of the cerebral venous system [1].
It has become widely known that SWI can sharply visualize complex
venous hemodynamics such as retrograde cortical venous reﬂux and
venous congestion in patients with dural arteriovenous ﬁstula (dAVF)
[2,3]. Herein, we report a case of a dAVF in which a symptomatic
intracranial hemorrhage occurred at the lesion site where previously
performed SWI showed marked hypointensity. We believe that this
case implies that SWI is a useful imaging modality for the evaluation
of bleeding risk in dAVF.Case report
The patient was a 66-year-old male with a history of hyperlipid-
emia. He had suffered from headaches for 1 year before the ﬁrst
hospitalization, and was brought to our hospital because of a complex
partial seizure. On arrival, the seizure had ceased and his conscious-
ness had returned to normal. Computed tomography (CT) of his head
showed no deﬁnite lesion (ﬁgure not shown). On MRI and
angiography, a dural arteriovenous ﬁstula was detected at the left
transverse–sigmoid junction (Fig. 1A). The left temporal lobe near the
ﬁstula showed particular hypointensity on SWI. Veins around thehypointense area showed caliber enlargement, and cortical venous
hyperintensity was also observed in some of those veins (Fig. 1B, C).
On the day after admission, the patient was discharged from our
department in an attempt to continue detailed investigation.
However, 19 days after the seizure, he was brought to our department
again because of sudden onset of motor aphasia. A head CT revealed a
subcortical intracranial hemorrhage in the left temporal lobe (Fig. 1D).
The SWI-hypointense area and the hemorrhagic lesion were well
correlated. Combined transarterial and transvenous embolization of
the dAVF was performed and complete obliteration of the ﬁstula was
achieved. At the 2-year follow-up, no recurrence of the ﬁstula was
observed. SWI taken after the embolization showed that the
hypointense area in the left temporal lobe, dilated cavity of the
veins around the lesion, and the cortical venous hyperintensity had all
disappeared (ﬁgure not shown).
Discussion
In the treatment of dAVF, it is important to evaluate the risk of
intracranial hemorrhage. It has been shown that venous drainage
pattern, particularly cortical venous drainage, signiﬁcantly predicts
dAVF bleeding [4]. In current practice, conventional angiography is
widely recognized to be the gold standard because it can clearly show
the complex venous hemodynamics of dAVFs. Actually, the widely
used Cognard and Borden classiﬁcations of dAVF focus on the venous
drainage pattern and both classiﬁcations reﬂect the dAVF bleeding
risk well [5].
Recently, SWI has been accepted as a new imagingmodality for the
detailed depiction of venous hemodynamics in vascular malforma-
tions of the brain, and it is expected to offer a noninvasive alternative
to angiography [6]. In patients with dAVF, dilated cerebral veins onA license (http://creativecommons.org/licenses/by-nc-sa/3.0/).
Fig. 1. A, Lateral projection of a left external carotid artery angiogram in the late arterial phase shows a dAVF with cortical venous drainage. B and C, SWI of the patient shows dilated
veins (black arrows on C), a hyperintense cortical vein (white arrow on C), and parenchymal hypointensity (white arrowheads on B and C). D, A CT scan performed 2 weeks after the
onset shows an intracranial hemorrhage. Note the correlation of the bleeding lesion with the SWI-hypointense area on B.
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indicate the presence of retrograde cortical venous drainage [2,3,7–9].
In the present case, both dilated veins and hyperintense signals
therein were conﬁrmed on the initial MRI, suggesting that the
hemodynamic stress around the ﬁstula was severe. Moreover, the
cerebral cortex around the ﬁstula showed slight hypointensity.
Considering that the intracerebral hemorrhage was located precisely
at the hypointense area, and occurred shortly after the MRI was
performed, this hypointensity might reﬂect the severe parenchymal
congestion of the lesion.
Previous reports about SWI ﬁndings in dAVF have focused on their
correspondence with angiography, and there have been no reports
concerning the direct relationship of SWI ﬁndings and bleeding in
patients with dAVF. However, complex cerebral hemodynamics in
patients with dAVF can be clearly assessed using SWI. Moreover, SWI
might offer additional information about the brain parenchyma,
which can barely be obtained from angiography. We believe that this
modality has major potential for estimating the bleeding risk of dAVF.
Conclusion
Susceptibility-weighted imaging might be more useful and less
invasive than conventional angiography for estimating the risk of a
dural arteriovenous ﬁstula bleeding.Acknowledgments
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